Objective: Existing measures of stress either focus on burnout or frustration and fatigue factors, often referred to as job strain. The objectives of this study were to: establish a reliable measure of distress that is sensitive enough to identify job strain at lower levels of distress and risk of burnout at higher levels of distress; and document levels of distress among the major medical specialties and across varying patterns of clinical practice.
P hysicians naturally act as patient advocates; however, they are encouraged to refrain from marginal uses of treatment resources for the sake of their colleagues with sicker patients, if not for reasons of controlling expenses. 1 The classic attempts to document such stressful dilemmas were the demand and control studies of Karasek, 2 which demonstrated that people experiencing high demands combined with lack of control suffered from high blood pressure and other cardiac problems. Subsequently, Maslach and Jackson 3 developed a measure that identified people at high risk of burnout, while Cooper et al 4 and others attempted to capture stress at lower levels. The latter group of studies have often been called studies of job strain. 5 These studies catalogue the effects of various factors such as "coping with demanding patients, filling out excessive paperwork, interruptions in personal life etc" 4, p 367 on the physician's professional and personal life. These factors are often called stressors, 6 fatigue factors, 7 or even hassles that physicians face on a day-to-day basis in their practice. 8 There have been many studies on stress and most of them intertwine concepts of perceived stress, strain, and burnout, combining elements of each under a common label of stress. 9 The term burnout has generally, but not always, been used at high levels of severity, while the term strain has consistently, and appropriately, been used to describe daily hassles and fatigue. Further, many instruments used to document or capture stress have tended to focus on a single end of the stress spectrum, either at high or low levels. And some studies have concluded that GPs and specialists are affected by different stress factors. 10 To bring clarity to the discussion, we refer to all studies of lower levels of stress as measures of strain, studies of moderate levels of stress as stress, and studies of severe levels of stress are referred to as measures of burnout. The objectives of this research were to produce a single measure of stress that is sensitive enough to capture the full range of stress levels for all physicians, and then to measure differences in levels of distress for categories of physicians and according to practice profile. Our measure is called daily distress.
An All-Purpose Measure of Daily Distress
It would be highly desirable to have a concise measure of distress related to everyday issues faced by physicians that would also be capable of identifying the smaller number of physicians at risk of burnout, or those who display negative affect, from the larger numbers of physicians who are fatigued. Our measure of distress consists of items containing 3 concepts: fatigue, risk of burnout, and negative affect.
The concept of fatigue is based on the chronic stressors and daily hassles concepts articulated by Serido et al, 6 the studies conducted by Cooper et al in Britain, 4 and the physician worklife studies by Williams et al 11 in the United States contributing the items related to: time with patients, conflict between work and personal life, and physical exhaustion. The item related to control of daily work was most heavily influenced by the decision latitude studies of Karasek, 2 and most studies of stress include the concept of control. The item, sleeping soundly, has been referred to in physiological studies of stress and has been referred in recent literature on patient safety, medication errors, 12 and hours of work. 7 Finally, the item, Do you have such demanding workdays that you are emotionally drained at the end of the workday?, draws on the 9-item concept of emotional exhaustion first developed by Maslach and Jackson. 3 The concept of reaction combines the concepts of depersonalization 3 as a reaction to frustration caused by demands of patients 2, 5 and hassles in gaining access to diagnostic and treatment facilities, sometimes resulting in irritability and hostility. 13 The item, Do you feel that your work has desensitized your feelings and (or) emotions?, draws on the 5-item concept of depersonalization first developed by Maslach and Jackson. 3 The items, Do you experience frustration dealing with demanding patients?, and, Do you experience frustration accessing facilities and (or) services for patients?, draw on the demand and control studies of Karasek. 2 The item, Do you feel depressed because of the death or serious illness of a patient?, is an original item designed to balance the concept of desensitization. The items, How frequently do you express impatience?, express anger?, and cancel a personal or social activity?, are original items drawing on the concepts of hostility and irritability from the PANAS of Watson et al, 13 capturing unpleasant reactions of physicians feeling distressed. The scale for all 13 items is easily interpreted, being anchored from never to daily.
The psychometric properties of our measure are presented first, then applications by category of specialization and nature of practice.
Methods
Our study draws data from the Emerging Issues in the Work of Physicians of the Career Satisfaction study conducted by the MERCURi Group at the University of Saskatchewan in 2004. 14 Comprehensive questionnaires containing sections on stress; quality of health services; and health policy and other issues were sent to a stratified sample of 5300 physicians across Canada. The sample was stratified to overrepresent physicians practicing in smaller communities, in less populous provinces, and female specialists. Among these physicians, 149 were ineligible for various reasons (retirement or reduction to part-time practice, maternity leave, return to medical school, not involved in clinical care, serious illness, and death [n = 3]) and 193 had moved, for an eligible study population of 4958. Among this population, 2810 returned completed questionnaires (56.7% response). To check for response bias, one-page surveys containing key items from the original questionnaire were sent out to all 2148 nonresponders. Subsequently, 686 were returned by mail or fax. Nonresponse bias was not detected on the basis of: 1) support for the Canadian health system; 2) authority to make clinical decisions; 3) location; 4) specialty; 5) language; or 6) sex; therefore, adjustments for bias were not made. The distress measure ( Figure 1 ) contained 13 items, with 2 components, the first relating to fatigue (6 items), and the second relating to reaction (7 items). All items were scored on 7-point frequency scales coded as never = 1; a few times yearly = 2; once monthly = 3; 2 to 3 times monthly = 4; once weekly = 5; 2 to 3 times weekly = 6; and daily = 7. Summing the scores of the 13 individual items, then dividing by 13 standardizes the scores of the full scale to the same as the individual items. For construct validation, correlation with a global rating of stress was also carried out, asking physicians, How would you rate your level of stress?, and scored on a 5-point Likert scale (very low = 1; low = 2; moderate = 3; high = 4; and very high = 5).
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Figure 1 Distress in your work
To determine the underlying dimensions, factor analysis was performed on the 13 specific items using principal component analysis with varimax rotation, similar to our previous study of career satisfaction of physicians. 15 Factor loadings and reliability analysis of the items associated with individual factors were used to identify the 2 components hypothesized. 
Results
The responding physicians reasonably represented all major specializations across Canada. 14 About three-quarters of physicians (74.7%) reported experiencing distress in the range of once monthly to once weekly (Table 1) .
Establishing the Components of Distress
The initial factor structure resulted in a 3-factor solution explaining 51.5% of the variance in distress. Combining the 3 factors into 2 gave rise to 2 reliable components: fatigue and reaction ( Table 2) .
The items loaded on to the factors hypothesized in terms of: item content and minimal cross loadings. Further, the summed 13-item scale was highly reliable (á = 0.83) and correlated reasonably highly (0.61) with the global item ( Table  2 ). The reliabilities of the components were: fatigue (á = 0.75) and reaction (á = 0.73) ( Table 2) .
Competing explanations did not outweigh the factors hypothesized, as cross loadings were exceeded by the dominant loading in every case ( Table 2 ).
The first component, fatigue, consisted of 6 items: 1. Feel that you are in control of your day-to-day working activities;
2. Feel emotionally drained at the end of the workday;
3. Feel physically exhausted at the end of the workday;
4. Have workdays when you can devote enough time for all of your patients;
5. Sleep soundly at night without worrying about your job responsibilities; and 6. Experience conflict between responsibilities at work and at home. The factor loadings for all 6 items ranged from 0.708 to 0.502. There were 2 cross loadings of 0.421 and 0.354; however, both were greatly exceeded by the primary component loadings. Inter-item correlations were very good among the first 3 items, all greater than 0.3 and less than 0.7; a bit weaker for time for patients and conflict in that a few correlations fell between 0.2 and 0.3; and considerably weaker for the item of sleep, which had only one sufficiently strong inter-item correlation 16 with control (0.305). However, recent literature highlights the importance of sleeping well on patient safety and control over clinical decisions, 12 hence we retained this item in the fatigue component (á = 0.75). Finally, none of the Cronbach alpha if-item-deleted values exceeded the overall reliability value, indicating that the 6-item component of fatigue is an acceptable subscale. The factor loadings for all 7 items ranged from 0.784 to 0.430. There were several cross loadings greater than 0.3, but all were exceeded by the primary component loadings. Each item had at least one inter-item correlation greater than 0.3, and none had excessively high correlations of greater than 0.7 with other items. 16 The 4 items-demanding patients, frustration with access, desensitized, and depressed-could have been defined as risk of burnout (á = 0.68). Similarly, the items of anger, impatience and cancel activity made up the third factor, which could have been defined as a negative affect; however, the reliability of this 3-item group was low (á = 0.61). Instead, the concepts of burnout risk and negative affect were combined into a broader 7-item concept called reaction to workload (á = 0.73). Finally, none of the Cronbach alpha if-item-deleted values exceeded the overall reliability value, indicating that the 7-item component of reaction is an acceptable subscale.
Documenting Components of Distress Across Specialties
The 2810 responding physicians were divided into major specializations and groupings of clinical, procedural, and laboratory specialists (Table 3 ). Emergency medicine specialists (n = 4.51), surgeons (n = 4.35), and GPs (n = 4.33) reported the highest levels of distress, and GP specialists also reported significantly higher than average levels of distress (n = 48.6) ( Table 3 ). Administrative (n = 3.30), community health (n = 3.35), clinical specialists (n = 3.46), research specialists (n = 3.58), anesthesiologists (n = 3.61), psychiatrists (n = 3.68), laboratory (n = 3.83), procedural (n = 3.84), and radiologists (n = 3.86) all reported significantly lower levels of distress than the average (n = 4.05) ( categories of physicians reported levels of distress grouped around the average chronic care specialists reported slightly lower than average levels of distress (n = 3.91) and GP specialists reporting slightly higher than average levels of distress (n = 4.19); however, these differences were not significantly lower or higher than the average (Table 3) .
Generally, the subscale measures of fatigue and reaction were closely correlated with overall distress (a = 0.89 and a = 0.88); however, it was noticeable that, for some categories of physicians, there were significant differences between fatigue and reaction levels. It should be noted that these differences were not hypothesized a priori and such post hoc findings should be viewed cautiously. For the 3 categories reporting the highest levels of distress, emergency physicians and surgeons reported significantly higher reaction scores than fatigue scores (Table 3 ). This was also true for GPs, but the difference was not significant. For the categories of physicians reporting lower than average levels of distress, reaction scores were significantly lower than fatigue scores, except that psychiatrists and procedural physicians reported significantly higher reaction scores. There were no significant differences between fatigue and reaction scores for physician categories reporting average distress levels, except for GP specialists, who reported significantly higher reaction scores than fatigue scores (Table 3) .
Documenting Components of Distress According to Practice Profile
Most responding physicians had predominantly clinical duties with some academic and (or) administrative responsibilities. To study distress among varying profiles of practice, we divided physician practices into 3 broad groups: 417 physicians had moderate (50% to 69%), 1542 had high (70% to 89%), and 650 had almost exclusively (³90%) clinical responsibilities. There were 68 physicians with predominantly research or administrative duties (Table 3 ). Part-time physicians reported the lowest levels of distress and, not surprisingly, their fatigue scores very significantly exceeded their reaction scores. Pure clinicians reported average levels of distress, as did clinician-academics, with both groups having moderate (50% to 69%) and heavy clinical (70% to 89%) responsibilities ( Table 4 ). Physicians who had administrative duties on top of clinical duties reported the highest levels of distress, followed by clinician-academics who also had administrative duties (Table 4 ). Except for part-time physicians, fatigue scores did not differ significantly from reaction scores, for any of the practice profiles. Examining levels of distress by practice profile reveals one clear trend. The presence of academic duties does not increase levels of distress; it is the presence of administrative duties, that increases distress.
Discussion
Our study has produced a concise measure called distress, which disentangles the intertwined concepts of stress, strain, and burnout. Physicians are presented with a reasonable number of practical everyday items that are applicable to all physicians. Our daily distress measure is capable of identifying physicians who actually experience significant levels of distress, with one-quarter experiencing distress once weekly and about one-eighth at least twice weekly ( Table 1) .
The Components of Distress
The fatigue component of our daily distress measure is capable of identifying physicians who actually need more time off than a weekend (Table 1 ). Using a scale anchored from never to daily suggests that more than one-third of physicians in Canada experience at least one standard deviation above the average level of fatigue about twice weekly (4.03, SD 1.43) ( Table 3 ) and some categories of physicians experience more fatigue than others. The component of fatigue combines both physical and emotional elements of exhaustion, control over work, sleep disturbances, sufficient time with patients, and conflicting responsibilities at work and at home.
Thus our concept of fatigue is derived from the mainstream literature on chronic stressors, aptly expressed as: there is not enough time in the day, 17 hassle factors, 6 and the daily grind. 8 Not surprisingly, high fatigue levels were strongly and negatively associated with effort-reward imbalances, as indicated by low levels of professional equity (Pearson product moment-correlation r = -0.42), including financial equity 18 and poor ratings of satisfaction (r = -0.59) also measured in this study. The interrelations between stress-rewardssatisfaction are supported by many studies. 4, 5, 18, 19 The contribution of this measure of fatigue is that it can be measured using only 6 items, on a readily interpreted scale, and fatigue is separated from burnout, placing it within the studies relating to strain.
The reaction component went beyond fatigue to capture deeper psychological feelings of frustration, callousness (desensitization), and negative affect. The reaction component of our daily distress measure is capable of identifying physicians who are at risk of burnout (Table 1) , and the results show that about one-third of physicians in Canada experience at least one standard deviation above the average reaction level, about twice weekly (4.07, SD 1.06 ) ( Table 3) . Reaction goes beyond fatigue by asking about feelings of frustration, in meeting the demands of patients and in gaining access to diagnostic services and treatment facilities, being desensitized, and experiencing depression. These were an attempt to capture the risk of burnout and the presence of negative affect, using a short list of phenomena familiar to physicians. A high reaction score may identify physicians who are at their so-called wit's end.
By definition, the burnout measure MBI of Maslach and Jackson, 3 and later Shaufeli et al, 20 tends to concentrate on identifying physicians at severe levels of stress and thus may miss the broad majority of physicians who experience strain, and even a portion who experience significant levels of stress, but have not yet reached burnout. Many of the items are quite off-putting to a general population, especially several of the depersonalization items. The MBI measure is suitable for specific studies where stress is the central topic of the investigation and the prevalence is likely to be high. For studies where stress is a variable within a larger investigation, or where the prevalence of severe levels of stress is lower or unknown, a more general and more concise measure is more appropriate.
The 3-item subcomponent of reaction, negative affect, draws on the hostile, irritable, and guilty aspects of the PANAS of Watson et al, 13 capturing unpleasant reactions of physicians feeling distressed. These items are: expressing anger when people at work make mistakes (hostility), expressing impatience when people do not respond to requests as quickly as they should have (irritability), and cancelling a personal or social activity to meet work commitments (guilt). Certainly, these are the most controversial items in our measure. Anger is a natural human emotion, and expressing it when people do not follow through on requests when they should or, worse, make mistakes that could jeopardize patient care, may be entirely justifiable. 21 Conversely, when the frequency of such expressions rises beyond once monthly, questions could arise regarding the irritability of the respondent or the number of mistakes actually made in the patient care setting.
We developed a third item-cancelling a personal or social activity-that correlates highly with overall workload and stress levels and is a signal that workloads are not being managed effectively. And it certainly is associated with irritability and low career satisfaction. At least 2 additional items need to be articulated to develop a stronger negative affect dimension.
High reaction levels were strongly and negatively associated with performance satisfaction (r = -0.395) and significantly (negatively) associated with intrinsic equity (r = -0.274), also measured in this study. These interrelations are new contributions to the literature, supported by studies of performance satisfaction 15 and professional equity. 18, 22, 23 
Distress by Specialization and Practice Profile
There are not many studies on stress according to medical specialty. The plight of GPs acting as gatekeepers to the scarce resources of the health care system, 19, 24 and the frustrations of emergency specialists and surgeons in dealing with increasing regulatory procedures to gain access to specialized services, 22, 25 are confirmed by our distress scale.
Hospital-based specialists such as anesthesiologists, laboratory specialists, and office-based specialists such as psychiatrists and clinical specialists do not face as many regulatory hurdles, nor do they act as gatekeepers and their fatigue and reaction levels are lower. The emotional burden carried by psychiatrists and pediatricians in dealing with sensitive and highly personal issues of their patients is reflected in higher reaction levels than radiologists, anesthesiologists, and clinical specialists, but not as high as GPs and specialists facing the demands of their patients, combined with restrictions in getting access to services.
The qualitative study 26 in New Zealand in 2007 also confirmed that psychiatrists experienced high rates of emotional exhaustion and depression associated with high rates of patient suicide, occasional threats of violence, low professional status, lack of collegial support, and frustration with bureaucracy. Family physicians in Ontario also reported high rates of depersonalization and emotional exhaustion associated with feeling undervalued, unsupported, and having to cope with excessive bureaucracy. 27 While specialists are better able to control their work environment than GPs, Dutch 22 and British specialists 28 reported greater time pressures, intrusions into private life, fear of lawsuits, and workloads in combination with bureaucratic restrictions of clinical authority. Emergency department physicians in Australia also reported similar issues as Dutch and British specialists and threats of violence. 29 A common issue affecting all specialists was being able to meet professional standards of care with limited technical and staff resources, combined with excessive workloads and time pressures. [26] [27] [28] [29] In addition to capturing the nature of stress experienced by most of the major specializations, our study also illustrated that cumulative levels of responsibilities eventually lead to fatigue, burnout risk, and negative affect. On top of fundamental responsibilities to provide care to patients and to maintain clinical skills, recent health care reforms have caused physicians to become more involved in administrative functions and to increase their commitments in teaching and research. 30 As well, the roles of many physicians extend beyond professional roles to include various nonprofessional activities within their communities and neighbourhoods. 31 While the motivation to carry out these activities may be complex, our study suggests that there is a limit to how many responsibilities can be carried out by a busy professional, beyond which satisfaction with performance and personal satisfaction begins to suffer. 10, 32 This study also showed that physicians are mores reluctant to take on administrative duties than academic duties, most likely because academic duties are viewed as a necessary part of advancing the practice of medicine, while administrative duties are not.
The desire to do everything that can be done may explain why physicians take on so many duties, 33 but along with this may come frustrations of becoming inundated with tasks, all of which require multiple phone calls, paperwork, explaining why some aspects of a patient's condition do not fit statistical averages, and other hassle factors 6 that add to the daily grind. 8 Studies of physicians in Canada and the United States have shown that the adaptive character trait of compulsiveness is found in many physicians, and while these physicians complete their various responsibilities, chronic feelings of guilt and doubt arise for many physicians along with patterns of overwork. 27, 34, 35 These studies also suggest 3 broad strategies to alleviate the pressures experienced by physicians. On a personal level, physicians ought to have satisfying pursuits away from work and spend sufficient time with family and friends. Mentorship from colleagues may be helpful to physicians who tend to become too absorbed in their career responsibilities. 35 At a community level, support groups, communitybased health programs, and families are important to patients and physicians, so that physicians are assured that proper follow-up care is provided for their patients. 26 Finally, clinical managers need to organize the clinical work of physicians in a way that they can meet professional standards of care without demanding unreasonable amounts of time, energy, and sacrifices in their personal life.
The Australian study 36 of palliative care physicians, oncologists, anaesthetists, gastroenterologists, surgeons, radiologists, and GPs conducted in tertiary hospitals, hospices, and community work environments hypothesized that palliative care physicians were at higher risk of excessive stress, psychiatric problems, alcoholism, and suicide than other specialists. However, the results showed that palliative care physicians did not experience higher stress or greater incidence of psychiatric problems, alcoholism, or suicide than the other specialists. There were 2 possible reasons for these counterintuitive findings: 1) the work was effectively organized in terms of caseloads, hours of work, and recognition of accomplishments; and 2) self-selection of specialization by physicians during their medical training. 36 Recognition of accomplishments by peers and administrators is important to physicians in all specializations as it contributes greatly to career satisfaction 14 and may serve as psychological protection against excessive stress. 26
Conclusions
Despite several decades of research devoted to measuring stress and its related concepts of burnout and strain, our study has produced a practical measure with everyday relevance and applied it to the nature of different practice profiles and specializations. Our distress measure is capable of distinguishing levels of stress that indicate mere fatigue or excessive strain from levels of stress where risk of burnout is high and negative affect arise. Further, it can be applied to assess categories of practice, or practice profiles, to determine whether the nature of the practice should be modified.
More than 25 years ago, Karasek 2 theorized that an excess of strain and stress creates a physiological response, including increased risk of coronary heart disease. In recent years, the importance of social supports and behavioural aspects have been highlighted, 37 Sometimes collegial support will offset the stress and feelings of inequity for a time; however, if left unattended, they will lead to depersonalization and burnout. 38, 39 Left unattended, such stressors can lead to both behavioural and physiological responses. Behavioural responses seem to occur first. There may be a level of perceived stress that precedes serious physiological strain and burnout.
We did not anticipate comparing fatigue scores with reaction scores in an effort to find out whether physicians were overreacting or being stoic, and some interesting results were reported. More work could be done with the reaction subscale and along 3 lines of inquiry. The first would be to pursue the comparisons between fatigue and reaction according to practice profile, differing organizational arrangements, and by specialty category. The second and third lines would be to develop more items in efforts to derive pure measures for risk of burnout and negative affect.
Limitations
The dimensions of distress were constructed from a crosssectional study; however, they rest on a solid theoretical foundation. A second limitation relates to subpopulation sizes. Given the geographical makeup of Canada, it is difficult to extract an adequate sample from the smaller provinces and the territories. Finally, the possibility of bias occurring in factors we did not measure must be conceded.
Résumé : Une mesure de la détresse quotidienne dans l'exercice de la médecine
Objectif : Les mesures du stress existantes portent soit sur l'épuisement professionnel, soit sur les facteurs de frustration et de fatigue, souvent désignés de stress au travail. Les objectifs de cette étude étaient : établir une mesure fiable de la détresse qui est suffisamment sensible pour identifier le stress au travail à des niveaux inférieurs de détresse et le risque d'épuisement professionnel à des taux élevés de détresse; et documenter les niveaux de détresse au sein des grandes spécialités médicales et dans les modèles variés de la pratique clinique.
Méthodes : Un sondage transversal stratifié des médecins du Canada a été mené en 2004. Parmi la population admissible, 2 810 médecins (56,7 %) ont répondu. Le biais de réponse était négligeable. Les médecins répondants ont rempli un questionnaire de mesure du stress en 13 items. Une analyse factorielle de confirmation a été utilisée pour établir la mesure. Les tests de Scheffé ont servi à documenter les différences de niveaux de détresse au sein des spécialités et par profil de pratique clinique.
Résultats : L'analyse factorielle a révélé des dimensions fiables de : fatigue (a = 0,75) et réaction (a = 0,73). La mesure de détresse était fiable (a = 0,82). Les médecins urgentistes (n = 4,51), les chirurgiens (n = 4,35), et les omnipraticiens (n = 4,33) ont déclaré les niveaux de détresse les plus élevés, tandis que les médecins de médecine administrative (n = 3,30), de santé communautaire (n = 3,35), et les spécialistes cliniques (n = 3,46) ont déclaré les niveaux de détresse les plus faibles. Les médecins chargés de responsabilités cliniques et administratives ont déclaré les niveaux de détresse les plus élevés (n = 4,40), comparativement aux médecins purement cliniques (n = 3,94) et aux cliniciens universitaires (n = 3,98).
Conclusions :
Certaines spécialisations sont associées avec plus de détresse que d'autres. Les tâches administratives semblent ajouter au stress pour tous les médecins. À contresens, l'ajout de responsabilités universitaires et administratives semble causer moins de détresse que l'ajout de tâches administratives seulement. Les tâches universitaires sont perçues comme faisant progresser la médecine.
